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Impact of different sowing dates on green water footprint of maize in western

Jilin Province
QIN Lijie” , JIN Yinghua, DUAN Peili
College of Urban and Environmental Science, Northeast Normal University, Changchun 130024, China

Abstract: Maize is the main crop in western Jilin Province. Water is a major constraint on maize production. How to
effectively utilize the limited water resources to ensure maize production needs to be solved urgently. Formerly the irrigation
water was as the key indicator to measure the water consumption during crop production. However, it neglected the
consumption of soil water and water pollution. Water footprint connects the physical and virtual forms of water, which covers
blue water, green water and gray water. It can truly reflect water demand and its sources. Recently, the most studies
regarding water footprint are to investigate the water footprints of consumer products and products trade between regions or
countries. Whereas researching the water footprint in the production process is little.

According to the field experiments of maize, we explore the impact of different sowing dates on the source and
consumption of green water, to determine the satisfactory degree of precipitation on maize growth and achieve the optimum
matching relationship between sowing date and precipitation and temperature in maize growing season under the background
of global warming. Results of 3-years experiments showed that either in the rainy year of 2005, or in the drought year of
2006 and extreme drought year of 2007, the green water consumption was the main water requirement in the maize
production, which took the ratio over 98% . The green water footprint of maize production was mainly the effective

precipitation in 2005 and soil water in 2006 and 2007. Effective precipitation in the green water footprint of the first three
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sowing dates accounted for 80.4% , 87.6% and 89. 1% during 2005, 41.3% , 43.3% and 46. 6% during 2006, and
34.2% , 35.5% and 36. 5% during 2007, respectively. It implied that late sowing could gain more precipitation and
higher temperature in maize growing stages. Water and thermal resources matched well, which was beneficial to maize
production. Moreover, the effective precipitation took large ratio in the green water footprint. Therefore, late sowing is
useful to enhance the rate of rainwater utilization, keep the soil water balance and promote the agricultural sustainable
development.

In the current studies of virtual water and water footprint, the basically method was statistics calculation and analysis.
However the statistics do not reflect the differences within the region, the practical production and the water consumption.
Field experiments, from the microscopic view, can break through the limitations that the studies of virtual water, water
footprint are only from the view of macro- and meso-scale. This paper investigates the regularity of the green water footprint
of maize in different sowing dates under the same conditions of soil and cropland management, and provides the basis for the

further subdivision of green water and the improvement of green water utilization.

Key Words: green water footprint; different sowing dates; maize; western Jilin province
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Fig.1 Water demand during maize growing season under different sowing dates in 2005, 2006 and 2007
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JKEE R 0.467—1. 608 m*/kg, i BN T FOKTEKE 1) 99% 2247, Horbr 15 3 /M 2007 48 57 Jit it FoK &k
KA, 2005 AR T B i — 9% 1 2007 4F (R B i T oK SR B AR, 2005 4FE .

WFFE X R K 5D A SRR K e TR e oK AE R TR L, BRAE 8RR K 2 4 I8 75 JROR it A7 76 1 4%
WK AR R FORAE K TR L, IR, FORAE K THFE I 4K el IR 2 ALk, R B R K 380K A 3K
HAHOREARKES A KRS nE 3,

http ; //www. ecologica. cn



23 4]

ZEOHAN A AN [RIR AR IR TD X 35 AR P 3 R 2K R i Y

7379

Table 1 Blue water footprint and green water footprint of maize under different sowing dates in 2005, 2006 and 2007

£1 2005—2007 EREIBEFMEEEREREKBHIEK FKBITE (m®/hm?)

A0y s ] T K WA 5 BRIK R
Time Sowing date Water demand of maize Blue water footprint Green water footprint
2005 05-06 4318 40 4278
05-20 3938 40 3898
05-30 3750 40 3710
06-15 3378 40 3338
2006 05-07 5180 40 5140
05-15 4905 40 4865
05-30 4426 40 4386
06-15 3871 40 3831
2007 05-10 5438 40 5398
05-20 5126 40 5086
05-30 4821 40 4781
06-20 3941 40 3901

R2 2005—2007 EREEMA ERLFEEKREK RKE(n k)

Table 2 Blue water volume and green water volume per unit maize weight under different sowing dates in 2005, 2006 and 2007

AL ST R R WK A B giE e S2 VS
g R ] BN PR TR K &fiﬁ;ﬂ%iﬂi* BN R R SOK ﬁ%ﬁ&fﬁiiﬂﬁ
Time Sowing date Blue .water' volun'le per ﬁ"ﬁﬂ(E 1 e Grecnl wale'r volufne per ﬁﬁ7k£ B EL
unit maize weight Proportion of blue unit maize weight Proportion of green
water volume water volume
2005 05-06 0.005 0.9% 0.568 99.1%
05-20 0.005 1.1% 0.467 98.9%
05-30 0.005 1.0% 0.473 99.0%
06-15 0.019 1.2% 1.608 98.8%
2006 05-07 0.005 0.8% 0.634 99.2%
05-15 0.005 0.8% 0.617 99.2%
05-30 0.006 0.9% 0.691 99.1%
06-15 0.014 1.0% 1.365 99.0%
2007 05-10 0.006 0.7% 0.815 99.3%
05-20 0.007 0.8% 0.912 99.2%
05-30 0.006 0.8% 0.749 99.2%
06-20 0.014 1.1% 1.317 98.9%
R®3 2005—2007 EREEMEEEKRSEKBTESE (m'/hm?)
Table 3 Green water footprint of maize under different sowing dates in 2005, 2006 and 2007
g R 5 H May 6 H June 7 H July 8 1 August 9 H September
Tme  Sowing BRFEK EHOK  AEREK BMOK AEMEK  EHOK  ARMEK  BHOK  AREPK 1K
date SR I PRI SRS SR R PRI SR I SR
2005 05-06 156 210 1009 0 786 602 784 266 465 0
05-20 129 3 616 0 786 527 784 490 563 0
05-30 0 0 435 0 786 360 784 537 617 191
06-15 - - 151 0 725 0 784 533 617 528
2006 05-07 101 282 497 700 600 1182 600 662 325 191
05-15 84 153 497 406 600 1144 600 827 325 229
05-30 0 0 497 29 600 860 600 942 325 533
06-15 - - 192 0 600 310 600 925 325 879
2007 05-10 114 195 354 964 882 932 305 1178 191 283
05-20 72 81 354 557 882 837 305 1364 191 443
05-30 0 0 354 287 882 617 305 1425 191 720
06-20 - - 152 0 775 0 305 1341 191 1137

A8 RE KL Effective precipitation footprint; 137K JE 3 Soil water footprint
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Fig.2 Comparison of dekad temperature and precipitation with phenophase during maize growing season in 2005, 2006 and 2007
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T oK 25 A6 B AR, A 2 R R A 5 o S AR AR Y DL LA R R R . 2006 AR T 3 K
Y ER 7K AR 30 TP A R K 5350 7 41.3% (43.3% F146.6%

R IK A A AR AR I AT R ot 1 524 2007 4F,5 H R 6 H kg , HE 7 A A B ZHK , S48 1ok 5
PRk, B R RERI ISR EOR LS 2 AR 50 3 SRR AR E RO, B 3 RIS 2 MR
ST, BT LASE 3 AN 0] T K 4 R R SRR AR R AR 2 AR, 2007 AERT 3 AR I K R 3
AR 34.2% 35.5% F136.5% .

2005—2007 4F (K BRI BEI , 76T 3 /N 01 b | B IR A 8 R K P o LU SRR R %o KA A A
MR ARy, 8 K e 2K 8 H T o7 1 EL F /)N, 6 4 835 7K 5 e, R KA
AR I 2K B A, IEH GRS A] 5 0 KT FE A K, JE i ad A AR /K i, 26 2 56 3 4R D)
B KA K R R K R, AR R i, T AR AC P T 1 8 B Rl s ], R oK AR K i ELA SR K T
FEEE AR, DRt T 3l Y 4 5 45 P, 4 S K R
4 Zi5itie

(1) FRVIA R ) %k o R K FE A8 P52 ], B T 340 S ) 44y oK K 2 38 1) A8 Ak, 4B B K A 7=
IR K AR R, SORT T AR e s [ 5 R AR K Z R I S A DC I, B o R K X VR A A 7 B T S AR
SRR T A R P SR AR . A T R R Y MR K B2 R, AR TR KA AR Al
SOESE2 %/ 9

(2) WS IX ERAGGEAEF T EZE 5 A 1 HATE , IEESR S FEK D> 2RI B, 6 H v Al i e &
W ASF e 2 TR RS R B R RN B S FR ISR AR B ISR R 4P i, IR AER %
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